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(57)Abstract: 

PURPOSE: To enable cell reaction to be kept up stably by 
facilitating gas discharge while gas is being dispersed by 
means of steam of generated water and moving water 
even in the downstream of each oxidant flow path, and 
also facilitating discharge of generated water and moving 
water which are liquefied and/or formed into a state of 
droplets. 

CONSTITUTION: The fuel cell is equipped with a laminated 
body 31 where an anode and a cathode are disposed on 
both the surfaces of an electrolyte layer 32 respectively, 
a fuel distributing plate 37 which is provided for the anode 
side of the aforesaid layer 31 while being furnished with 
each fuel flow path 36 feeding fuel to the aforesaid anode, 
and with oxidant distributing plate 40 which is provided for 
the cathode side of the aforesaid laminated body 31 while 
being furnished with each oxidant flow path 39 feeding 
oxidant to the aforesaid cathode. And the percentage of 
voids of the cathode to which oxidant is fed is made 
gradually large along the flow.path of oxidant from the 
upstream side to the downstream side, so that the 
percentage of voids is thereby changed along an oxidant 
flow path 39. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A layered product which has arranged an anode pole and a cathode pole to the 
electrolytic both-sides side, respectively, A fuel separator with a fuel passage which is 
established in the anode pole side of said layered product, and supplies fuel to said anode pole, It 
is provided in the cathode pole side of said layered product, and an oxidizer separator with an 
oxidizer passage which supplies an oxidizer to said cathode pole is provided, A solid polymer 
electrolyte fuel cell enlarging voidage for a near cathode pole to which an oxidizer is supplied 
gradually along a downstream channel region from an upper channel region of an oxidizer, and 
changing voidage along an oxidizer passage. 



[Translation done.] 



http://www4apdl.inpit.go jp/cgi-bin/tran_web_cgi_e^ 2010/06/09 



- JP,06-267562,A [DETAILED DESCRIPTION] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1/3 ^— i> 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the solid polymer electrolyte fuel cell which 

improved to the near cathode pole to which an oxidizer is supplied. 

[0002] 

[Description of the Prior Art]As shown in drawing 1 , a solid polymer electrolyte fuel cell uses the 
Polymer Division ion-exchange membrane (for example, fluoro-resin ion-exchange membrane 
with a sulfonic group) for the electrolyte 1, and is having electrode conjugate 6 structure which 
equipped both sides with the catalyzer electrode layers (for example, platinum) 2 and 3 and the 
porous carbon electrodes 4 and 5. Hydrogen in the humidification fuel supplied to the anode pole 
side is hydrogen-ion-ized on the catalyzer electrode (anode pole) 2, and a hydrogen ion moves 

the inside of the electrolyte 1 to the cathode pole side with water as H + andxH 2 0 also as the 
intervention of water. 

[0003]The hydrogen ion which moved will react to the electron which has circulated oxygen and 
the external circuit 7 in an oxidizer on the catalyzer electrode (cathode terminal) 3, and will 
generate water, and the produced water will be discharged out of a fuel cell from the cathode 
pole 3. At this time, the electronic flow which circulated the external circuit 7 can be used as 
electrical energy of a direct current. In the Polymer Division ion-exchange membrane used as 
the electrolyte 1, in order to realize the above hydrogen ion permeability, It is necessary to hold 
this film in the water retention state which always becomes enough, and saturated steam of the 
operating-temperature neighborhood of a cell is usually included in fuel or an oxidizer, namely, it 
humidifies, and he supplies fuel and an oxidizer to the electrode conjugate 6, and is trying to 
maintain a membranous water retention state. Below, the reaction formula in the above- 
mentioned solid polymer electrolyte fuel cell is shown. 

anode side: — H 2 _ ->2H + +2e " cathode side: (1/2) — 0 2 +2H + +2e " ->H 2 0 overall reaction: — 
H 2 +(1/2) 0 2 ->H 2 0 drawing 2 shows an example of the composition of the conventional solid 
polymer electrolyte fuel cell. 

[0004]1 1 in a figure is the layered product which laminated the 1st catalyzer electrode (anode 
pole) 13 and the 2nd catalyzer electrode (cathode pole) 14 to the upper and lower sides of the 
electrolyte 12. The 1st carbon electrodes (anode electrode) 15 and the fuel separator 17 with 
the fuel passage 16 are formed in this layered product 11 upper part. The 2nd carbon electrodes 
(anode electrode) 18 and the oxidizer separator 20 with the oxidizer passage 19 are formed in 
said layered product 1 1 bottom. 

[0005]In such a fuel cell, the fuel hydrogen which has flowed through said fuel passage 1 6 passes 
the 1st carbon electrodes 15, and is hydrogen-ion-ized on the 1st catalyzer electrode 13, and a 
hydrogen ion moves the inside of the electrolyte 12 to the cathode pole side with water as basis 

H + andxH 2 0 of an intervention of water. By this hydrogen ion, the water generated on the 2nd 

catalyzer electrode 14, and the water which has moved from the anode pole side with the 
hydrogen ion in the inside of the electrolyte 1 2 A steam. Or with a fluid, the 2nd carbon 
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electrodes 18 that have uniform voidage structure along the oxidizer passage 19 are passed, and 

a part is discharged by the oxidizer passage 19 through which an oxidizer flows. 

[0006] 

[Problem(s) to be Solved by the Invention]However, with porosity carbon electrodes with the 
uniform voidage, along an oxidizer passage as shown in drawing 2 . Since the steam partial 
pressure in the oxidizer atmosphere rises so that the produced water by which it is generated in 
connection with a cell reaction, and the move water which moves to a cathode pole from an 
anode pole with a hydrogen ion go to the lower stream of the oxidizer passage 17, it will become 
a steam and gas diffusion discharge will become is hard to be carried out. Fluid-izing, and 
produced water and move water which were dropHzed were got blocked into porosity cathode 
pole side carbon electrodes in part, and it had become the structure where the gas diffusion of 
the oxidizer in porosity carbon electrodes was easy to be prevented. For this reason, the 
situation where a stable cell reaction was hard to be performed had happened. 
[0007]This invention the porosity side carbon electrodes in which it was made in consideration 
of such a situation, and an oxidizer is supplied by enlarging voidage gradually along a downstream 
channel region from the upper channel region of an oxidizer, Change voidage along an oxidizer 
passage, have it, and the gas diffusion discharge by the steam of produced water or move water 
is easy to be performed even in the downstream area of an oxidizer passage, and fluid-izing, the 
dropHzed produced water, and move water also make it be easy to be discharged, It aims at 
providing the solid polymer electrolyte fuel cell which continues the stable cell reaction and can 
be made. 
[0008] 

[Means for Solving the Problem]A solid polymer electrolyte fuel cell this inventions possessing 
an oxidizer separator characterized by comprising the following, enlarging voidage for a near 
cathode pole to which an oxidizer is supplied gradually along a downstream channel region from 
an upper channel region of an oxidizer, and changing voidage along an oxidizer passage. 
A layered product which has arranged an anode pole and a cathode pole to the electrolytic both- 
sides side, respectively. 

A fuel separator with a fuel passage which is established in the anode pole side of said layered 
product, and supplies fuel to said anode pole. 

An oxidizer passage way which is established in the cathode pole side of said layered product 
and supplies an oxidizer to said cathode pole. 

[0009] 

[Function]By enlarging voidage for a porosity side carbon-electrodes structure where an oxidizer 
is supplied, gradually along a downstream channel region from the upper channel region of an 
oxidizer passage, and changing voidage along an oxidizer passage. Even if the steam partial 
pressure in oxidizer atmosphere rises in the downstream channel region of an oxidizer passage, 
produced water and move water serve as a steam, gas diffusion discharge is easy to be carried 
out, or fluid-izing, the dropHzed produced water, and move water pass carbon electrodes, and 
become that it is easy to be discharged all over an oxidizer passage. 
[0010] 

[Example]Hereafter, one working example of this invention is described with reference to drawin g 
3. 

[0011]31 in a figure is the layered product which laminated the 1st catalyzer electrode (anode 
pole) 33 and the 2nd catalyzer electrode (cathode pole) 34, respectively to the upper and lower 
sides of the electrolyte 32 which consists of a Polymer Division ion-exchange membrane (for 
example, fluoro-resin ion-exchange membrane with a sulfonic group). The 1st carbon electrodes 
(anode electrode) 35 and the fuel separator 37 with the fuel passage 36 are formed in this 
layered product 31 upper part The 2nd carbon electrodes (anode electrode) 38 and the oxidizer 
separator 40 with the oxidizer passage 39 are formed in said layered product 31 bottom. In such 
a fuel cell, the 2nd porosity side carbon electrodes 38 in which an oxidizer is supplied enlarge 
voidage (arrow direction) gradually along a downstream channel region from the upper channel 
region of an oxidizer passage, and have the structure where voidage was changed along the 
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oxidizer passage 39. 

[0012]In the solid polymer electrolyte fuel cell of such a structure, the fuel hydrogen which has 
flowed through the fuel passage 36 passes the 1st carbon electrodes 36, It is hydrogen-ion-ized 
on the 1st catalyzer electrode 33, and a hydrogen ion moves the inside of the electrolyte 32 to 

the cathode pole side with, water as basis H + andxH 2 0 of an intervention of water. The water 

generated by this hydrogen ion on the 2nd catalyzer electrode 34, and the water which has 
moved from the anode pole side with the hydrogen ion in the inside of the electrolyte 32, Even if 
the steam partial pressure in oxidizer atmosphere is high, with a fluid, a steam or a part passes 
the 2nd carbon electrodes 38, and is discharged by the oxidizer passage 39 through which an 
oxidizer flows. According to above-mentioned working example, the 2nd porosity side carbon 
electrodes 38 in which an oxidizer is supplied enlarge voidage gradually along a downstream 
channel region from the upper channel region of the oxidizer passage 39, and have the structure 
where voidage was changed along the oxidizer passage 39. Therefore, with produced water and 
move water which were discharged in the upper channel region of the oxidizer passage 39, 
although the steam partial pressure in the oxidizer atmosphere rises in the downstream channel 
region of the oxidizer passage 39, From the voidage of the 2nd porosity carbon electrodes 38 
being large. The gas diffusion discharge by the steam of produced water or move water is easy 
to be performed even in the downstream area of the oxidizer passage 39, and fluid-izing, the 
drop-ized produced water, and move water also pass the 2nd carbon electrodes 38, and have 
become that it is easy to be discharged all over the oxidizer passage 39. It enables this to 
perform the stable cell reaction continuously. 
[0013] 

[Effect of the Invention]As explained in full detail above, in this invention, voidage is gradually 
enlarged for the porosity side carbon electrodes in which an oxidizer is supplied along a 
downstream channel region from the upper channel region of an oxidizer. 

Therefore, change voidage along an oxidizer passage, have it, and the gas diffusion discharge by 
the steam of produced water or move water is easy to be performed even in the downstream 
area of an oxidizer passage, and fluid-izing, the drop-ized produced water, and move water also 
make it be easy to be discharged, The solid polymer electrolyte fuel cell which continues the 
stable cell reaction and can be made can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL HELD 

[Industrial Application]This invention relates to the solid polymer electrolyte fuel cell which 
improved to the near cathode pole to which an oxidizer is supplied. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]As shown in drawing 1 t a solid polymer electrolyte fuel cell uses the 
Polymer Division ion-exchange membrane (for example, fluoro-resin ion-exchange membrane 
with a sulfonic group) for the electrolyte 1, and is having electrode conjugate 6 structure which 
equipped both sides with the catalyzer electrode layers (for example, platinum) 2 and 3 and the 
porous carbon electrodes 4 and 5. Hydrogen in the humidification fuel supplied to the anode pole 
side is hydrogen-ionHzed on the catalyzer electrode (anode pole) 2, and a hydrogen ion moves 

the inside of the electrolyte 1 to the cathode pole side with water as H + andxH 2 0 also as the 
intervention of water. 

[0003]The hydrogen ion which moved will react to the electron which has circulated oxygen and 
the external circuit 7 in an oxidizer on the catalyzer electrode (cathode terminal) 3 P and will 
generate water, and the produced water will be discharged out of a fuel cell from the cathode 
pole 3. At this time, the electronic flow which circulated the external circuit 7 can be used as 
electrical energy of a direct current. In the Polymer Division ion-exchange membrane used as 
the electrolyte 1. in order to realize the above hydrogen ion permeability, It is necessary to hold 
this film in the water retention state which always becomes enough, and saturated steam of the 
operating-temperature neighborhood of a cell is usually included in fuel or an oxidizer, namely, it 
humidifies, and he supplies fuel and an oxidizer to the electrode conjugate 6, and is trying to 
maintain a membranous water retention state. Below, the reaction formula in the above- 
mentioned solid polymer electrolyte fuel cell is shown. 

anode side: — H 2 ->2H + +2e " cathode side: (1/2) — 0 2 +2H + +2e " ->H 2 0 overall reaction: — 
H 2 +(1/2) 0 2 ->H 2 0 drawing 2 shows an example of the composition of the conventional solid 
polymer electrolyte fuel cell. 

[0004]1 1 in a figure is the layered product which laminated the 1st catalyzer electrode (anode 
pole) 13 and the 2nd catalyzer electrode (cathode pole) 14 to the upper and lower sides of the 
electrolyte 12. The 1st carbon electrodes (anode electrode) 15 and the fuel separator 17 with 
the fuel passage 16 are formed in this layered product 1 1 upper part. The 2nd carbon electrodes 
(anode electrode) 1 8 and the oxidizer separator 20 with the oxidizer passage 1 9 are formed in 
said layered product 1 1 bottom. 

[0005]In such a fuel cell, the fuel hydrogen which has flowed through said fuel passage 16 passes 
the 1st carbon electrodes 15, and is hydrogen-ionHzed on the 1st catalyzer electrode 13, and a 
hydrogen ion moves the inside of the electrolyte 12 to the cathode pole side with water as basis 

H + andxH 2 0 of an intervention of water. By this hydrogen ion, the water generated on the 2nd 

catalyzer electrode 14, and the water which has moved from the anode pole side with the 
hydrogen ion in the inside of the electrolyte 12 A steam. Or with a fluid, the 2nd carbon 
electrodes 18 that have uniform voidage structure along the oxidizer passage 19 are passed, and 
a part is discharged by the oxidizer passage 19 through which an oxidizer flows. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention]As explained in full detail above, in this invention, voidage is gradually 
enlarged for the porosity side carbon electrodes in which an oxidizer is supplied along a 
downstream channel region from the upper channel region of an oxidizer. 

Therefore, change voidage along an oxidizer passage, have it, and the gas diffusion discharge by 
the steam of produced water or move water is easy to be performed even in the downstream 
area of an oxidizer passage, and fluid-izing, the dropHzed produced water, and move water also 
make it be easy to be discharged, The solid polymer electrolyte fuel cell which continues the 
stable cell reaction and can be made can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However f with porosity carbon electrodes with the 
uniform voidage, along an oxidizer passage as shown in drawing 2 . Since the steam partial 
pressure in the oxidizer atmosphere rises so that the produced water by which it is generated in 
connection with a cell reaction, and the move water which moves to a cathode pole from an 
anode pole with a hydrogen ion go to the lower stream of the oxidizer passage 17, it will become 
a steam and gas diffusion discharge will become is hard to be carried out. Fluid-izing, and 
produced water and move water which were drop-ized were got blocked into porosity cathode 
pole side carbon electrodes in part, and it had become the structure where the gas diffusion of 
the oxidizer in porosity carbon electrodes was easy to be prevented. For this reason, the 
situation where a stable cell reaction was hard to be performed had happened. 
[0007]This invention the porosity side carbon electrodes in which it was made in consideration 
of such a situation, and an oxidizer is supplied by enlarging voidage gradually along a downstream 
channel region from the upper channel region of an oxidizer. Change voidage along an oxidizer 
passage, have it, and the gas diffusion discharge by the steam of produced water or move water 
is easy to be performed even in the downstream area of an oxidizer passage, and fluid-izing, the 
dropHzed produced water, and move water also make it be easy to be discharged, It aims at 
providing the solid polymer electrolyte fuel cell which continues the stable cell reaction and can 
be made. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]A solid polymer electrolyte fuel cell this invention's possessing 
an oxidizer separator characterized by comprising the following, enlarging voidage for a near 
cathode pole to which an oxidizer is supplied gradually along a downstream channel region from 
an upper channel region of an oxidizer, and changing voidage along an oxidizer passage. 
A layered product which has arranged an anode pole and a cathode pole to the electrolytic both- 
sides side, respectively. 

A fuel separator with a fuel passage which is established in the anode pole side of said layered 
product, and supplies fuel to said anode pole. 

An oxidizer passage way which is established in the cathode pole side of said layered product, 
and supplies an oxidizer to said cathode pole. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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OPERATION 



[Function]By enlarging voidage for a porosity side carbon-electrodes structure where an oxidizer 
is supplied gradually along a downstream channel region from the upper channel region of an 
oxidizer passage, and changing voidage along an oxidizer passage. Even if the steam partial 
pressure in oxidizer atmosphere rises in the downstream channel region of an oxidizer passage, 
produced water and move water serve as a steam, gas diffusion discharge is easy to be carried 
out, or fluid-izing, the drop-ized produced water, and move water pass carbon electrodes, and 
become that it is easy to be discharged all over an oxidizer passage. 



[Translation done.] 
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EXAMPLE 



[Example]Hereafter ( one working example of this invention is described with reference to drawing 
3. 

[001 1]31 in a figure is the layered product which laminated the 1st catalyzer electrode (anode 
pole) 33 and the 2nd catalyzer electrode (cathode pole) 34, respectively to the upper and lower 
sides of the electrolyte 32 which consists of a Polymer Division ion-exchange membrane (for 
example, fluoro-resin ion-exchange membrane with a sulfonic group). The 1st carbon electrodes 
(anode electrode) 35 and the fuel separator 37 with the fuel passage 36 are formed in this 
layered product 31 upper part. The 2nd carbon electrodes (anode electrode) 38 and the oxidizer 
separator 40 with the oxidizer passage 39 are formed in said layered product 31 bottom. In such 
a fuel cell, the 2nd porosity side carbon electrodes 38 in which an oxidizer is supplied enlarge 
voidage (arrow direction) gradually along a downstream channel region from the upper channel 
region of an oxidizer passage, and have the structure where voidage was changed along the 
oxidizer passage 39. 

[0012]In the solid polymer electrolyte fuel cell of such a structure, the fuel hydrogen which has 
flowed through the fuel passage 36 passes the 1st carbon electrodes 36, It is hydrogenHon-ized 
on the 1st catalyzer electrode 33, and a hydrogen ion moves the inside of the electrolyte 32 to 

the cathode pole side with water as basis H + andxH 2 0 of an intervention of water. The water 

generated by this hydrogen ion on the 2nd catalyzer electrode 34, and the water which has 
moved from the anode pole side with the hydrogen ion in the inside of the electrolyte 32, Even if 
the steam partial pressure in oxidizer atmosphere is high, with a fluid, a steam or a part passes 
the 2nd carbon electrodes 38, and is discharged by the oxidizer passage 39 through which an 
oxidizer flows. According to above-mentioned working example, the 2nd porosity side carbon 
electrodes 38 in which an oxidizer is supplied enlarge voidage gradually along a downstream 
channel region from the upper channel region of the oxidizer passage 39, and have the structure 
where voidage was changed along the oxidizer passage 39. Therefore, with produced water and 
move water which were discharged in the upper channel region of the oxidizer passage 39, 
although the steam partial pressure in the oxidizer atmosphere rises in the downstream channel 
region of the oxidizer passage 39, From the voidage of the 2nd porosity carbon electrodes 38 
being large. The gas diffusion discharge by the steam of produced water or move water is easy 
to be performed even in the downstream area of the oxidizer passage 39, and fluid-izing, the 
drop-ized produced water, and move water also pass the 2nd carbon electrodes 38, and have 
become that it is easy to be discharged all over the oxidizer passage 39. It enables this to 
perform the stable cell reaction continuously. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure for explaining the function of a solid polymer electrolyte fuel cell. 
[Drawing 2] The explanatory view of the conventional solid polymer electrolyte fuel cell. 
[Drawin g 3]The explanatory view of the solid polymer electrolyte fuel cell concerning one working 
example of this invention. 
[Description of Notations] 

31 [ — The 2nd catalyzer electrode and 35 / — The 1st carbon electrodes and 36 / — A fuel 
passage, 37 / — A fuel separator and 38 / — The 2nd carbon electrodes and 39 / — An 
oxidizer passage, 40 / — Oxidizer separator. ] — A layered product and 32 — An electrolyte 
and 33 — The 1st catalyzer electrode, 34 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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